Regulation of mitochondrial protein synthesis at the polyribosomal level.
Polysomes consisting of two to eight monosomes were isolated from yeast mitochondria by lysing the mitochondria with Triton X-100 and centrifugation in a 20 to 40% linear sucrose gradient. When yeast spheroplasts were pulse-labeled with [3H]-Leucine in the presence of cycloheximide to block cytoplasmic protein synthesis, radioactivity which was trichloroacetic acid-precipitable was present mainly in the polysome region. Incorporation of leucine was blocked by erythromycin, a specific inhibitor of mitochondrial protein synthesis. Release of radioactivity to the top of the gradient resulted from treating labeled polysomes with either puromycin or ribonuclease (in the latter case with the breakdown of polysomes), indicating that the radioactivity was present in nascent polypeptide chains. Yeast cells were grown in chloramphenicol for 3 hours and in fresh medium for 1 hour and then pulse-labeled with either [3H]leucine or [14C]formate. Three parameters showed a 2-fold increase in cells grown in chloramphenicol prior to pulse labeling: the polysome to monosome ratio, the amount of labeled precursor incorporated into proteins, and the rate of polypeptide chain initiation as judged by the formation of fMet-puromycin. Conversely, these parameters were all decreased approximately 50% in cells treated with cycloheximide prior to pulse labeling. Mitochondria were also isolated from cells previously grown in chloramphenicol or cycloheximide and incubated in vitro with [3H]leucine under optimal conditions. Acid-precipitable radioactivity in the polysome region was increased 3-fold in mitochondria from cells grown previously in chloramphenicol and decreased 75% in those grown in cycloheximide. Furthermore, chain initiation was deomonstrated in the isolated mitochondria by formation of fMet-puromycin. The rate of chain initiation in vitro was increased 2-fold in mitochondria isolated from chloramphenicol-treated cells.